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Introduction

34
For more than half a century, precast-prestressed concrete (PPC), pretensioned concrete beams 35 with cast-in-situ slabs has been one of the most common forms of structural systems when 36 building road bridges, given their cost effectiveness, especially when high production volumes 37 are possible (Yee 2001) . Production control in precast plants not only provides better quality of 38 concrete products (geometry, facing, finishes, etc.), but it also reduces construction time. In this 39 context, standard PPC bridge beams are considered one of the key solutions to bridging 40 problems in the short-to-medium-span range, typically ranging from 10 m to over 40 m. 41 On the other hand, the stationary precasting industry offers optimal possibilities for steel 42 fiber-reinforced concrete (SFRC) as a cement-based composite material, whose use has 43 increased since steel fibers were introduced as effective concrete reinforcement in the 1960s. 44 Extensive research has shown that dispersed fiber-reinforced in concrete improves such 45 mechanical and fracture properties as tensile strength, energy absorption capacity, toughness, 46 seismic loads resistance, fatigue resistance, cracking resistance and ductility (ACI 1996) . These In this research, the interest of the authors in the cost optimization of PPC road bridges focuses 79 on the influence of steel-fiber reinforcement (SFR) on the optimal design of this type of 80 structures. The PPC bridge system studied consists of two simply-supported U-beams with a 81 cast-in-situ reinforced concrete slab for road traffic (Fig. 1) for a linear elastic analysis of the beam before being connected to the slab. In this phase, the 145 elastic shortening of concrete was considered when calculating the short-term prestress loss. (Table 6 ).
243
The primary economic, geometric and steel reinforcement characteristics were analysed.
244
Tables 7 and 8 summarize the features of the best solutions: Table 7 shows the solutions for the 245 geometry, concrete grade and amount of prestressing steel of the solutions, while competitiveness. Fig. 6 shows the relationship between the mean depth of the beam (h 1 ) and the 272 span lengths for PC and PFRC precast bridges. Again, the use of fibers has no significant 273 influence on the depth of the beam. This is explained by the fact that the ratio L/h 1 , although 274 limited to L/17 (see Table 5 ), was always lower than L/18. The mean depth of the PFRC beam is In both cases, the value of R 2 is near 1.0 which means that the line fits the data almost perfectly.
279
The use of SFR in the beam leads to an average 0.86% reduction in the slab thickness (e 4 ).
280
Regarding the average number of strands in relation to the span, Fig. 7 (Table 8) . On the other hand, the concrete cross-section should not be reduced too much 326 because fibers reduce the number of strands (Fig. 7) , this leading to increase the cross-sectional 
